Changes in requirements and utilization of nutrients during mammalian preimplantation embryo development and their significance in embryo culture.
Along with the transition from maternal to embryonic genome control the mammalian preimplantation embryo undergoes significant changes in its physiology during development. Concomitant with these changes are altering patterns of nutrient uptake and differences in the subsequent fate of such nutrients. The most significant nutrients to the developing mammalian preimplantation embryo are carbohydrates and amino acids, which serve not only to provide energy but also to maintain embryo function by preventing cellular stress induced by suboptimal culture conditions in vitro. It is subsequently proposed that optimal development of the mammalian embryo in culture requires the use of two or more media, each designed to cater for the changing requirements of the embryo. Importantly, culture conditions that maintain the early embryo are not ideal for the embryo post-compaction, and conditions that support excellent development and differentiation of the blastocyst can actually be inhibitory to the zygote. A marker of in vitro-induced cellular stress to the embryo is the relative activity of the metabolic pathways used to generate energy for development. Quantification of embryo energy metabolism may therefore serve as a valuable marker of embryo development and viability.